This paper reports on a research that was done to explore how ordinary level mathematics teachers used their knowledge of their students' learning styles when teaching functions. The study was carried out at eight secondary schools in the Makoni District of Manicaland Province in Zimbabwe. The schools were selected using stratified random sampling. Twenty-five mathematics teachers at the selected schools participated in the research. Data were obtained through face to face interviews and document analysis. The findings revealed that the mathematics teachers' teaching and assessment strategies were not based on their knowledge of their students' learning styles. Information and communication technology (ICT) and audio teaching aids were not used by most of the teachers. The researchers recommended that the mathematics teachers be in-serviced on the implications of students' learning styles for mathematics teaching. The teachers also needed some in-service training on how to use different forms of ICT in mathematics teaching.
INTRODUCTION
In our opinion, mathematics teaching should be informed by teachers' knowledge of students' learning styles. Full knowledge of students' learning styles could help mathematics teachers in planning instruction that suits all students. A study carried out in South Africa revealed that although teachers acknowledged that learners have different learning styles, their practice did not match what they reported (Matseke, 2013) . Teachers preferred teaching in ways they were taught or the way they preferred learning (Patel & Singh, 2014) . Haas (2003) reported that mathematics classrooms were largely verbal environments in which instructions were given verbally with follow ups done on the chalkboard. The environment forced students to memorise formulae, algorithms and theorems. Such an environment is suitable only for students with strong processing skills.
The purpose of the current research study was to explore how mathematics teachers in Zimbabwe used their knowledge of their students' learning styles when teaching functions to ordinary level mathematics students. The researchers chose to carry out the study on the teaching of functions because they considered functions as the backbone of advanced level mathematics. Haas (2003) supported this by reiterating that the understanding of the theories of functions is vital in enabling students to understand advanced mathematics. Haas (2003) defined a function as a mapping or an operator relating an input set of numbers to an output set of numbers so that each element of the input set is related to only one element of the output set. The input set is called the domain set and the output set is referred to as the codomain set. Denbel (2015) asserted that functions can be in different representations. The representations include graphs, mapping diagrams, verbal statements, tables and notations like : → or ( ) = .
When teaching functions, the Ministry of Primary and Secondary Education (MOPSE) Mathematics Syllabus in Zimbabwe for Forms 1-4 (2015) stated that teachers should assess the students' abilities to do the following;
1. Apply mathematical symbols, terms and definitions.
2. Draw and interpret tables, graphs, charts and diagrams accurately.
3. Make effective use of a variety of information and communication technology system tools in solving problems.
4. Solve routine and non-routine problems using appropriate formulae, algorithms and procedures.
Research Question
The current research was guided by the following research question: How do secondary school mathematics teachers use their knowledge of students' learning styles in teaching functions in mathematics? To help answer this research question, the following sub-questions were formulated:
1. What are the teaching strategies used by mathematics teachers when teaching functions? 2. What are the teaching aids used by the teachers when teaching functions?
3. How do the teachers assess their students' progress in learning functions? LITERATURE REVIEW Al-balhan (2007) defined learning style as the most comfortable way a learner can learn. It is the learner's preferred way of learning. Barke (2009) argued that learning styles are an integration of cognitive processes and learner behaviour. Learners have different learning styles. Differences exist in the way information is perceived, processed and communicated by learners (Barke, 2009; Felder, 2010; Patel & Singh, 2014; Powell & Powell, 2016) .
Research on learning styles led to learners being categorised in many ways (Abuzaid, Nadarajan, & Naimie, 2016; Honey & Mumford, 1986; Kolb & Kolb, 2005) .One of the ways of classifying learners based on their learning styles was given by Perini, Silver and Strong (2000) . Perini, Silver, and Strong classified mathematics learners as shown in Table 1 .
Contribution of this paper to the literature
• To present to the world how the mathematics teachers use their knowledge of their students' learning styles in teaching functions.
• The results revealed that the mathematics teachers rarely use ICT in mathematics teaching.
• Some mismatch existed between the teacher's teaching strategies and the students' learning styles.
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Due to the diverse nature of students' learning, Perini, Silver, and Strong (2000) advised mathematics teachers to use a variety of teaching strategies. According to Perini et al., students should be assisted in recognising their learning styles through the use of four dimensions of mathematics learning. The four dimensions are computation, explanation, application and problem solving. It is important for mathematics teachers to align teaching and assessment strategies with students' learning styles as they go through the four dimensions of mathematics learning. Dasari (2006) reinforced the need to align teaching strategies and students' learning styles by saying that students retain information longer if they are taught in their preferred learning style. Bender and Waller (2011) advocated differentiated teaching to ensure that all learners benefit from the learning process. Differentiated teaching as defined by Tomlinson (2001) entails tailoring instruction so as to meet individual needs of the learners. Laura (2017) added by saying differentiated teaching means the teacher observes and understands differences and similarities among students and uses the information to plan instruction. Weselby (2017) summarised differentiated teaching as designing a lesson based on students' learning styles. According to Weselby, differentiated teaching involves continuous formative assessment and adjustment of lesson content until it meets students' needs. Tomlinson (2001) suggested that differentiated teaching can be done in three areas of teaching which are content (what the learner learns), process (how the content is mastered by the learner) and product (how the learning process is assessed and evaluated). Umugiraneza and Bansilal (2017) purported that the most common strategies used in mathematics learning are direct instruction, cooperative learning and problem based instruction. Moore (2012) proposed alternative mathematics learning strategies which included manipulation of objects, real life application of mathematics concepts, integration of information and communication technology devices and use of games. Moore emphasised on the use of games in mathematics learning by saying games help in developing mathematical thinking. On the other hand, White (2012) noted that the use of manipulatives like drawing instruments and computers create more concrete representations of mathematical concepts in learners than any other method. The Ministry of Primary and Secondary Education (MOPSE) Mathematics Syllabus in Zimbabwe for Forms 1-4 (2015) suggested the following teaching strategies to be used in teaching mathematics concepts: discussions, expositions, demonstrations, simulations, educational tours and presentations by experts. The MOPSE syllabus suggested that mathematics teachers use relevant texts, information and communication technology tools, the environment, braille materials, talking tools and software when teaching mathematics. Yousuf and Behlol (2015) supported the use of information and communication technology (ICT) systems when teaching mathematics by reporting that the application of ICT as a teaching strategy was found to be effective as compared to traditional strategies. ICT as defined by Mohanty (2011) , refers to all technological tools and resources used to communicate, create, disseminate, store and manage information. It includes computers, the internet, broadcasting technologies (radio and television), cell phones and calculators. Mohanty proclaimed that ICT has many benefits to students. One of the benefits is that it gives students an opportunity to collaborate on assignments Table 1 . Classification of mathematics learners (Perini, Silver & Strong, 2000) 
Class of learners Description Preferred learning activities
Mastery maths learners
• Learn in a step by step manner with people inside and outside school through flexibility of anywhere, anytime access. Tinker (2017) reported that computer software packages were used in schools in Mathematics teaching. Tinker noted that the widely used packages in teaching functions were ClarisWorks, Microsoft works, Alice and Stella. However, a study carried out in Ghana revealed that mathematics teachers did not integrate ICT in their mathematics instruction (Agyei & Voogt, 2010) . According to Agyei and Voogt, the mathematics teachers in Ghana lacked knowledge about how ICT can be integrated in mathematics teaching.
Apart from teaching methods that are student centred and sensitive to students' learning styles, assessment of the learning process is also a very important aspect in learning mathematics concepts like functions. Boaler (2016) proposed assessment that focuses on improving understanding of mathematics concepts. Boaler reiterated that mistakes made by students should present a powerful learning opportunity which teachers should take advantage of by providing immediate feedback on students' actions and how the actions can be improved.
The analysis of the literature on mathematics teaching indicated that the teaching of functions at ordinary level calls for teaching and assessment strategies that take into consideration the differences in students' learning styles.
MATERIALS AND METHODS
Data used in this research were obtained from twenty five mathematics teachers at eight secondary schools in the Makoni District of Manicaland Province in Zimbabwe. The schools were selected using stratified random sampling method. This was done to ensure that the sample included schools under different responsible authorities. Black (1999) supported the use of stratified random sampling by saying that stratified random sampling ensures that groups are proportionally represented in the sample. All mathematics teachers at the selected schools participated in the research.
The demographic information of the mathematics teachers who participated in the research is shown in Table  2 .
Permission to carry out the research was sought from the Zimbabwean office of the Permanent Secretary in The Ministry of Primary and Secondary Education as well as from Manicaland Provincial Education Director. At school level, the researcher got permission from school heads before meeting the mathematics teachers. The mathematics teachers were given a participant information sheet which explained the purpose of the research and the rights of the participants. The teachers were asked to fill in a consent form before participating in the research. The researchers clearly explained to the mathematics teachers that their participation in the research was voluntary.
Data were collected through face to face interviews. Document analysis was then done to triangulate the data obtained through the face to face interviews. The documents analysed were the mathematics teachers' schemes of work and lesson plans. An interview guide and a document analysis checklist were prepared in advance. An interview session took not more than thirty minutes. Audio recorders were used to help in capturing data during the face to face interviews. Statements given by the teachers during the interviews were transcribed verbatim.
The data collected were analysed qualitatively. During data cleaning, similar statements from the teachers were used to develop themes. The themes were then used in data analysis. Verbatim statements made by the teachers were used to support and illustrate the research findings.
FINDINGS
Teaching Strategies used by the Mathematics Teachers when Teaching Functions
The data obtained from the mathematics teachers revealed that all the participants used both individual and group activities when teaching functions. Further information obtained from the teachers' schemes of work indicated that the teachers used groups of not more than three students during group work sessions. However, group work was used on rare cases as shown by the teachers' lesson plans. When asked to comment on the effectiveness of group work in teaching functions, one of the teachers said: 
"Students get an opportunity to suggest what they consider solutions to given problems unlike in situations where they learn as individuals or as the whole class. I normally do not use group work due
to shortage of time. Thirty five minutes allocated to a mathematics lesson is not enough for me to use group work effectively. It is difficult to get feedback from the students. I propose that the lessons be allocated up to an hour. Imagine students want to make a table of values for the function f(x) = x3 +5, draw the graph to a given scale and then give feedback to the class. It cannot be done in thirty five minutes."(Ms A, pers.com).
Data obtained from one hundred and twenty-six lessons that were analysed revealed that the mathematics teachers used the activities shown in Table 3 when teaching functions at ordinary level.
Twenty one teachers (84%) indicated that they rarely gave non-routine and project-like questions to their students. One of the teachers said:
"Non-routine and project-like questions are time consuming and challenging. I do not think my students are able to solve these questions. I do not give these problems to my students. However, with the newly introduced curriculum, there is no way out. I have to find time for the questions."(Mr B, pers.com).
Teaching Aids used by the Mathematics Teachers in Teaching Functions
The use of ICT in teaching functions was not common in all the schools that were sampled. Calculators were the only electronic device used in all the schools. Only one teacher indicated that he sometimes used computers in teaching functions. The teacher said:
"My students enjoy learning through the use of computer systems. I sometimes ask them to use excel in drawing graphs. For instance, if you check on the exercise that I gave on Monday. I asked the students to draw bar graphs showing marks they obtained in this month's tests. Each student had to show his or her marks on a bar graph."(Mr C, pers.com).
The reasons given by the teachers for not using ICT in their lessons on functions were as indicated in Table 4 .
Commenting on the use of ICT in mathematics teaching, one of the teachers had the following to say:
"I need to learn to use the computer. The students are far ahead of us in terms of technology. How can I try to use ICT in my lessons when the students know better than me? I will end up embarrassing myself."(Mr D, pers. com).
The data obtained from the teachers revealed that all the mathematics teachers who participated in this research did not use audio teaching aids. In one hundred and seven (84.92%) lessons planned, the teachers wanted their students to draw graphs and diagrams from given functions. The students used rulers, protractors and compasses. Visual aids were a common feature in ninety-one lessons (72.22%) planned by the teachers. The visual aids included charts with graphs, question strips and chalkboard with exercises or diagrams. Sixteen teachers (64%) had the view that using visual teaching aids was the most effective way of teaching functions. Five teachers (20%) indicated that they used visual aids simply because they were readily available in their area as compared to other teaching aids. Table 5 summaries how the mathematics teachers assessed their students' work on functions.
How the Mathematics Teachers Assessed their Students' Progress during Lessons on Functions
It was noted that all the teachers used presentations as a way of assessing their students' ability to communicate ideas. The teachers said they gave their students opportunities to present their work to their peers after group discussions. It was however reiterated that not all the students got the opportunity to present due to lack of time. One of the teachers said:
"I allow students to work in groups. This enables them to learn to communicate ideas to peers. Due to shortage of time, not all of them get the opportunity to express themselves to their peers. At times we reduce the number of students in a group so that we increase the chances for every student to at least say something." (Mr L.pers.com) . Table 5 , the teachers pointed out that they also assessed their students' neatness, accuracy in making calculations, ability to identify mathematical patterns and ability to perform given tasks within given timeframes. Neatness was assessed in the context of graphs and diagrams drawn. The following were statements from some of the teachers: " (Ms N.pers.com) .
Apart from the skills given in
DISCUSSION
This study revealed that the mathematics teachers used both individual and group work when teaching functions. According to the teachers, group work was rarely used. Perini et al. (2000) , affirmed that 'understanding maths learners' learn better if they learn as individuals than in groups while 'interpersonal maths learners' learn better in groups than as individuals. The data obtained from the mathematics teachers exposed that 'interpersonal maths learners' were not fully catered for during lessons on functions. They were denied an opportunity to collaborate in groups. However, since it is not possible to use group work all the time, it is important to get learners to take note that at times they need to also learn in individual settings by reflecting and interacting with the material to be learnt.
The data obtained from the teachers indicated that in most of the lessons on functions, students were instructed to draw, sketch or plot graphs. These activities were in line with the requirements of the Ministry of Primary and Secondary Education Syllabus in Zimbabwe for Forms 1-4 (2015) which stipulated that by the end of the learning period, students should be able to draw and interpret tables, graphs, charts and diagrams accurately. The same syllabus required students to solve non-routine problems on functions. However, twenty-one of the mathematics teachers indicated that they rarely gave non-routine problems to their students. This was a disservice to 'selfexpressive maths students' since they enjoy solving non-routine problems (Perini et al., 2000) .
According to Perini et al. (2000) , 'understanding maths students' learn by identifying patterns in mathematical concepts. However, only 3.97% of the lessons planned by the mathematics teachers gave the students an opportunity to identify patterns. The findings of this research also revealed that the mathematics teachers did not use games when teaching functions. Games are regarded as necessary for the students as they develop mathematical thinking in the students (Moore, 2012) . Tinker (2017) indicated that computer software packages like Stella were used in schools in United States of America in mathematics teaching. However, the current research revealed that only one of the mathematics teachers reported using computers when teaching functions. The only electronic gadget used by the teachers in their lessons was an electronic calculator. The results of the current research were similar to those obtained by Agyei and Voogt (2010) in Ghana. Agyei and Voogt observed that mathematics teachers in Ghana did not use computers in mathematics teaching.
According to the mathematics teachers, the students' ability to apply learnt concepts and the ability to communicate ideas were assessed during lessons on functions. It was also noted that students were involved in hands-on activities during the lessons. Students were given an opportunity to draw, plot and sketch graphs of functions. According to Perini, Silver and Strong (2000) , these tasks are important for 'mastery maths learners'. The findings exposed that 'self-expressive maths learners' were not fully catered for by the teachers since the teachers rarely gave non-routine exercises to their students.
RECOMMENDATIONS
Based on the results obtained from the research, the researchers recommend that it is important for mathematics teachers to attend in-service workshops on the implications of students' learning styles on mathematics teaching. It is important for teachers to know the differences in their students' learning styles before planning instructions. This knowledge could help teachers during their lesson preparation to ensure that all students benefit from the planned instruction. Application of differentiated teaching strategies require full knowledge of students' learning styles.
The use of ICT in mathematics teaching cannot be ignored. It was discovered in the research that the teachers did not use ICT mainly because of computer illiteracy and lack of computer resources in schools. It is therefore important for school administrators to acquire ICT devices for use in mathematics lessons. The teachers need training on how to integrate ICT in mathematics teaching.
Mathematics teaching requires the use of a variety of teaching aids so that students of different learning styles benefit. Teachers should vary teaching aids. The researchers recommend that school authorities assist mathematics teachers in acquiring teaching aids for use in mathematics lessons.
